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Abstract PROBLEM TO BE SOLVED: To provide a storage device that is connected to a SNA and has not a cache 
function with a cache function to accelerate access to the storage device. 

SOLUTION: A cache manager 1200 provides the storage device 1060 without cache function with the cache 
function. A computer 1010 issues an input/output request for accessing the data stored in the storage device 1060 
to the cache manager 1200. The cache manager 1200 converts the positional information on the data received 
together with the input/output request into the address of the target storage device 1060 and its data positional 
information, and provides the storage device 1060 with the cache function. 
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^Jitwfc^if 5*0 fS-<£ a — 

^tlTtS^i^ll, ;*xy;/2440T\ *^y:/2420-W#e> 

ftfe* hU-y»«1060lw**U »5>nfc^oy^#^ 

T" *>:/2450-e# U> h^r^ r >a^D ^^#-§-1700*5^ 

55T-# U;x b^r-f y*>^:/n y ? Z—'Di&dbZ) WUy 

fcii<9T-*>5) o -t l"C N ^^-/^2460T% ^ ^rK 
fy\&k,ti* -v y i/ ~ 7 n y ^ \zftjfc-fZ> * ^ y i/^^m 

1630iwJi^^ y ^2420-e*«)fcSANr Kl^^SrA 
tt, ra«KLBA1640Ktt;*^y:/2420^#fcfc;/n >y ? 

Aft, 5^>f — 7 9^1650ttWC*5< (y ir 
y ht5) o ^LT*xy:/2470i:::fcl*-<\ 

^a.-^*^*— y — K*&S2400hJ;,^T1-5o 
[0 0 3 8 ] ^xs/^2430T^^y v^JilClfcS 

[0 0 3 9] B12I1, zx^\f=u — lOlOri*** y*/ 
^.^^-r— 1200^*fLT9>f h K«r*fr Lfci 
=*r-V yS/3.-^^^ir— l200-Cfrfc>ft53r-f y 

[0 0 4 0] £T:*^yy2610T\ 3 Vfc 0 ^ — 1010 
^5)7^M*SrSf U *? L y;/2620tH£««?R<£>SE 

[0 0 4 1 ] SANT Kl/^ = ya y ^ 1000000 (/J> 

^#^=yn s/^#-g-S:1000000-eSi]o^9 
#Ctr;*-r y ^2630T^ -V y flf- 7VH600&P 

*^y:7 P 2620Ti#^ftf::SANT K^t^c y ^ # 
^riSSANT K 1630 tLBAl 640 i:—S["f-'4^r-V y.is*L<f 
Wr—^^^y h y 1620A$*>5*»if 5A» (oS0J*f 
~*#**y^Ji{::&5ri>i?5aO P5-<£o —8*1" 
i-^^irfij^^n^^lc:^, ^xy^2640-e^ u> f> 

^r-V y i/a^D y ^#-^1700(7)^1-^^ y i^zL^U y ^ 
Z&mtLWt ITS^l, ^^y^2650"C*» h^r + 
y^a.yny^Sr5i«>5o Ut^f y ^2670-eSSCt 
tit<n**y '>^yn y ^ Jw^:/t a ;x — ^— lOlO/i^^ 



LJ 1620£*#&;L5o ftftftKM;, SANT KU* 16301:: 
ii^fy :/2620"T?#tf)fcSANT KW*£Aft, LBA16401C 
tl^«(c^7 t y^2620-C*it>^:^p y ^#-§-S:Aft5o 

h y 1620(^^-^^-7 y i/*1650&±lf (iryhb) , 
^^yy2690T-^>t: 0 ^ — lOlOtZj* h =^ 
V K^T««*riI1\ -to^^^y^oo-e, ^T^y 
7 p 2620^*«>fc^ h v?3£Bio60t::2tu f^]CJ:5tw 
^^y^2620-C*«)fc^n y ^#-i-irjJpt1-S7>f h="V 
xKStSKtU *-ryy27i0T\ ^vt^- * — 1010*^ 
«bStt^o^:x-^$r^7 L yy2620X^^/*c^ V u—i? 
^§l060i-^-LTte^1-5o ^LT^7 1 y^'2720T% ^ 
7- y ^2685^ Jlif 1Z?—T ^-77 ^1650S:T«f T ( U 
•iryhL) % ^ty^a^^f-?^ htoS2600l^:^ 

[0 0 4 2] 

±(Cfc5 t*J^§n^S^ICfi, ^xy^2660T, SAN 
TKU^tyny^ #-^^^SANT K U ^ 1630 1 LBA1640 1 
-tt/c^rf y ^^gs^-y/^v h y 1620SrSffifii: 

[004 3] *SHfc»»*-i3V^Ttt, ^ h L — ^SHio 
60Jw*R8!fc<^^^y v'a.-r-^^^ h U— ^KCl060fC 
RBfcl-iiaaS:, h*QfS2600 
tZioV^Ttfo-CV>S^, 7>T hMirtCfffcf, 30# 

«PBB*r*5V^^e>tT5ri:t^rilB-efc* 0 rwi5i» 

[0044] Bldlt SAN1040{C^ h ^»Bl060 
y > ^-^^ v> y — 1200^^-rX-Y ^ *^7t|c:o?i 

^»K&a2800<75 7 n— ^ h Sr^l". 
[0 0 4 5] ^T^xy>^2810-C:^<^^^SAN1040(w 
ii»Sixfc^i:S:B«1"6o * *f*-*i^-/<-1020tfS 
^W^^iiJD«rB»1-^*tettV^<o^*>5*s, *H 
H6.«-e«SAN1040^)*a#*«, i&iD-S-ft-fc-T*'^ XCOSAN 
T Ku^Sr^ ^x— x<i020»c:A*1"5-*>^4:1" 

ft:t-^7 L y^ , 2820T% ^ — ^ 1^— 1020li, 

^r^tT-f 5 Q r co^^v KfiSCSItrfcSInquiry^^V 

y^283or% ssaiifti'r^^^ib^, T ? /<-r *m%m 

>^^^(±, ^(DT'^-f ^^^^ y vxa-^^ixir — 1200*^ 
fc«VM4-tix«^^ hu-v/SSBi060;K ^feirtt-t 

Y-l200T*fc*U*\ **yis~mm*&&X^Z>* h\s 

- yasm 060<© *«f(r«, *ty^^*y+ — 1200W 

^.co^ h ^K«i060-c*fttfy5K* h u-v>'gBio 
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^ if 5 ^SrBS^ * 5 -C4 tttltf * 7^ y ^2850T*«f «ii 
*D£ft£:x'<-f ^^^^ y \s=L-?^i/^—fr¥ 5 ^SrW 

o ^rt'r/a^yf - 1200 £ #J^£ ftfc^^lC 
14, . * 7" y y2870T- ^t7'>av^>?t-flT- TOu 
1800<D£ # i > h y tdx+^pTgg K7 y -fe«1820 iLt 
**y^*«MBS:!i#-e#S;* h v*3£«1060ec>£» 
SrftAU Mtw-tO^r^-/ ^a.-^*^* — 1200<E»SANT 
KU^SrSANT Ku^i830iw^ALT, JfcK*? 1 y ;/300 

— fir- ^/nsooost^v' y SrJio 

tt£lCI4, SANT KU^l830^ffi-l-efc5^V h !/ £j£ 

[0 0 4 6] *T- y :/2840^ fcr&ilJO Stlfcf^ * 
h v^£Bi060-efc5 4:B«Sttfc*fr^tt % 
7=" yy2880~C\ K7^f 'I'gWr — :7VW 400CD^£^>' h 
yd, r ^ir^ ©$cl430£o £ U 
—SANT K 1/^1440^-1 (ttgO*ty^S:»0» 
-&) fc 5^4-2 (»e*+yS/a.«r«fcfcvMfr&) it 
T, MK^T^^ *60SANT KU*£SANT K 1^1450 
l^Sl, T'<^*»Ri&a2800J4a*7t-5o 4*5* K 
7^yflf- ^H400<75S#^^ h y 14, SANT 

[0 0 4 7] ^X^^2850T^^ yv^^v^ — 1200 
"Cfc ^ t Sltt £ te, * x y ^2860-C-t tO«&(75 

f'JSi-^o *lt7/V *e»&S2800l4»T-t-* o 
[0 0 4 8] 4*5, *xy 7"2850, ;*xy7"2870, *7^ 
y -f 3000 14 * -r y % > a. * y * — -r -t> * — 1 030;^ 

[0 04 9] 01414, > 9*?— 9 It— 1020_b<7)3f 
■V y a. — -^v?-*™ 1030A?Htrl,, y «> 
a^*^*-1200rfs* + y^3.«MBS:!i#p-*-5^ h 
^3S«l060<D»SH*«3Ei-5*+y^a^^^-«)« 
^M«LS3000cc>7d— h-C*5o *ty^^* 
**«3E«83000tt^J: 5**«-CKfTUTt 

[0 0 5 0] Si - ^7"y^3010-C:\ SAN1040JbK:fc5£ 
^fyy^^^ir- 1200fc:*fU * h S^gl060 

* r- y -7*30201?* y -e* ^ - 1200^ ^^T^S 
£g®U *7"y ^3030^^*^ y i^^v^—1200 

^^^tl/cS^^fi^xy ^3020^ fcofc 
£*J££;ft^4§^[4;*7"y:/3040^ Ky^/'fflf 



— y/H400(7D^T<7D^.> h y O^r -V y v'^^^v 5 -^— SA 
NT KU^1440-effi^S-i (*^y^a«MBt*-f*^ h 

5^3S«l060-e*)4c:i:*rit*1-5) T-fc^fc^tzfil 
-2 (Jp-^y «>a«MB«r*8tSli-C^*v^ tZMM-f 
^)) ^ftA-T^o *U^fy ^3050^ K7^yflf 
— y /H400<7DT^ir^ 0^1430 Sr^T, y 
i? -V — SANT K 1440^5-2(75 3i X h y T-fco-C[UScO 

y— f,^^-y/U3200iZiry NL-CV>#, ^LT^U^h 
y— h#-^3220lw0£RA-f-5 o ^C750#, 5*^5^ h 
v ^ ^®1060cD«V^^> h y COSANT K^^1450^tt 

MJJj^^-fffi-l^An^o ^LT*Ty:/3G60-e;* h u 

^^y^^^^i^^— «^S^M«iM3000|4^7i'5o 
y v'a-^^v^^— ^S-r— ^yHSOO^gW^Ji^ h y 

1200^5* rtL«o"C^ 5 pIS6tt^fc 9 , y 
v/rL-T^^-y— flf- y/H8O0(^^ffiic:itL^^M31 
»TTfc«o feS i*lftSJxfe»'&lwj±, ;* 7^^3070 
\Zjo\<^X* y v^^-^^v 5 ^— fl7- ^/H800<^Ji 
V h y $r±^^b«Miw— oilS^L, ^^y^3080-e^:(DSA 
NT Ku^l830dS«J»Sr*'t--i-c«)5^i r 5^S:BI'< 

s 0 -l-c&ntf*^ y ^a.-^^^Y— fif- y/nsoo 

-^x y 7^3060^ i/^r^^-t" 5 o -lEA^-Cfcixtf. ^Ty 

y309ojc*5v>T«a!i-* K^-r r> mxf&mzioo&ft 

V\ ^r-^ y v-rL-r^v 5 ^— flf- ^/H800(D^V h y 

aoeotc^-^v^-rSo 

[0 0 5 1] 01514, =3rtr>^^y>-i^I 

3400<^^n — bX*hZ> 0 
[0 0 5 2] S-f ^Ty^3410T*S^LTV>5^^y>' 
rt^^^ — 1200Jr^aT-tg K9--f ^«1820^-O^ h 

- i>mm 1 060 Srf '1 9 £ T t> * if 5 Sr 2pJ 36 U , I'lvSt 
TV>7iV^4 £ iJ^$n7t#^(wii^7 1 yy3420T^ h 

h #-§-3220(7? /TtK 9 -<yy— hT" — y/U3200(7)^ 
HAotP^S^/Tf^ h ^81060^31 
tR-T5o ttT^fy^O-e, ^7 L yy3420T^tRL 
h U-^««1060#*3»«#«|-C** «>4f 9 ^**J^ 
*^lT-fctLfi^7^yy3440T^ U> hy- h#-^32 
20(7)ffii^l^iP^, ^xy>^3450-e^lS^ h U-v^KJtl 
"060lrSEtJE£:i"* yflf-^y h y 1420^)=^ 

y > a. ^ >? — S AN T K U ^ 1 4 40 [Z ^ ^ ^ y ^> 
-^^^^-^OOCoS^-SrA^^r. fc-e, SK^M/-y 
^S1060(C ^tr>a -^^> v> ^ -1200^1 1] 9 ^ T 

^7"yy3410(Zv>> y/t^o 
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[0053] ^^y^io-ewo mxittmi£iiriitm 
&\zit* XTvyueo-emm** y is*^**?*— 1200 

3400f^Ti"^ o r COr^-e^ Kli, SCSI<73^- — Kir 
ha-T^ K£r/f§V\ ^i/^— - <~ 

l:SK^ty>i^ y + - 1200*$ * + y *»aB Srti 
(JW-*^*;* h >^Bl060coSANT Ku*£ir y h 

■T5« ttt K9-f ^woa-ciaaa^ottjUT-*-*. 

[0 0 5 4] ^^y^3430T-«!3b* K9>f 

[0 0 5 5] SAN1040(I^r^^^^^^> ? ^— 1200^ff 

y>~«te«rtWW-5;* hU"^gBl060*«EL<fc L"C 
«J»<kb-C*5#, ^&^<7>=*^^>^^^--l200 
Sr'^a T ^ y ^ ^ ^ — fflf J$3E JE4G33000 Srfr 5 
lit, ^7 t ^Srl>ihbT*S«4#+y2/a:^^ 

[0 0 5 6] El 1 6 ft, ^r-V y S/a-v* v>> — 

— 1030^fe^^ry>a«SgS:»tt-t-5^ h U-v^filO 
604rJt^-f-5Mode Select ^-rV KSrg« Lfc £ # % 

y + — 1200*«*ffi-5*-r yS/a«9S 

[0 0 5 7] ^T^^^^3610-t:\ 3r * y v'jx^-^v^ 

— 12001i=J-r> KSrgfHU ^7 i ^7 P 3620T\ >;/ 

U— ^3£fil0606OSANT KU^«r^TftALT, *ty 
S-C«ia3600tt»7i"5o 

00— co* h ^3Sgl06O<7?#J!9 STSr^ty v"^^* 
— 1030#frofci$S, ^ h v^Sl060 
OT^ir^®^1430^#fi5L-CSAN1040col : ^^fiJi9 

tyS/a^^t- 1200*:K*t5»*^Hc % ^ b ^—i? 
mm06Q<DT?±X 0^1430^ CT, T*-fc*tfMS» 
O*-lry5/»-^*^-1200»^irt-«Jt5lr, 

— 1200^;* h ^3ggl060S:fiJ9 its 
£ , 1 oco^r^ y i/a-r^ 1200— ^ir;*<7}^ 

(2) m2<ommMm 

9Sl<OMMB1&X'l** **<r— *-sr*^* — 1020^#^E 

(8"C*(L > ^7='— ^-^^v>^ — 1020^^^^-^, SAN104 
OtCO^^oTV^S^ h ^»«1060^»iW$nTV^ 

ffl-f* 3Vt°^— ^—loiort^^r-Y^v^^^A^tr^ 
*9igL«:»tt5fc*, ft 1 (DMMMm k * 5 



[00 5 9] El l 7 ★JRWSrarffli-Sa^tTa— # 

— ^*^*BlOO20)«j*&7pi\ ^ >-t 0 ^ — >*-r 
AB1002i3fi^ — 1020^#«Eiff , ftfc 

19 tc^^t 6 ^ — ioio<d ^ r -Y^**»?>7 
l*Wffiaoffi*SrfT 5 7 r-Y /t->^-r Aino t y *s 
a^^Y— -^4^* — 1030^^4-r^o 
[0 0 6 0] ^fflf- ^/H400, ^^-/v/^^ 

OOfi^Vt: 0 ^ — ^ — 1010_b{-fc *9 , ^r^ ty^^^v?^ 
— ^v^Y — 1030^Wgli--5o 

[0 0 6 1 ] @ 1 8 =i^t: 0 ^ — 1010^SAN1040 
i:oWSo"CV^5^ h v?g«i060^*fL"CT^-fe^ 

-t-^I^O, a}>^ M/O^SA4000<^7a— ^-Y— hSr^ 

-To ^^MKi, M/O&^OOOt > ^t"— 
/^P«1V^^it^2200<^m*^ii:-efc9, mt*K> 

[0 0 6 2] ^"f^x^^OlOT'^^t: 0 ^ — 1010± 
[0 0 6 3] ^E:Lr^^>>^ p 2220-e^rco/<^o^:i-^r 

^ s/ ^2230 -e r ^ -t ^ <d^f^ ^kb i 060 1 z »/c 

K9>f ^^S'T 1 — ^^^ h y 1420(DT ? ± *m$k 
1430^1 SriD*. 5 o *Lt, b V 14200^-^ y> 

3.^*5?*— SANT Kl^^l440$:fS'<X, h 
v^SSBl060^*^r y ^^«fBSr«*UTV^5 

^ ^ ^-1200^* * *» if 5 *»02p]SS:tf 9 o fe 5 1 *J 
^^ixfeS^trfi, ^7 1 '>^ , 2250-e > OT^ffl^t 

[0 0 6 4] ^##=*t*^ hU'— v>3SB<^SAN 

T X 1000000 + M&zfu y ^S^-SANT K^ = ^r 

0, T^ir^*f*<!:/«e^SANT Kl/^ll#ty ->a.-e^ 
v^^r — 1200OSANT KU^t?S9 , ^ a y 
^<^T^ir^*f^cD^ h U — ^^gl060COSANT K^^ 
ito^ h >?3SBi060rt^a y^f^Srffl^toii: 

[0 0 6 5] JSfcJC, **fcffiBt»«0^-r^ h ^as 

4«t 5l/0^*4r^fft, ^^^y2040T-@^<hi"5T f 

— *<7)i£Sff Sr^ToT^^ M/0«ia2000li**Ti"5o 
[0 0 6 6] — XT<y'72240Xm\i*bWfc&tl1Z& 

&\Zte, *J-y y 2030 (d > ^-f ^ 0 

[0 0 6 7] ?Sib\ ^xs/^2230, ^^^^2240^ it/ 
^ "T y ^2250(7)^^(1^ y ^> -Y — -e^ is ^ — 
l030^ff^ o 

[0 0 6 8] ^^^1818^3128005:^^ y 
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y i, ^ * *? ^ - ^ — 1030^5 mm- 5 o 

[0 0 6 9]4fc\ =Vtfrt — ^— l010^a!R**4i^ 
left, ^ ^-7^^t-MSIM3000&tT 5 3 
>-i^-*~ioi0teftSli:&5— - fr«*tt U 
frifch*:<DttL<D^l/t°x.— 9 — lOlO^JtLTT****. 

"To ft*HX*<03^tfa — # — lOlOtt, Stt^ofc^- 

1400(7^^1 >itv ^m-zzk&&j Co 
[0 0 7 0] 4*i*-(7?^tS'v'a-7^v;t-- 12003:;" 

it, -?*i?*r— 1030fi^ 9f—9 

^T— — 1020rt-C**-* s/v-^'^^v 5 ^ — 1200^ilff 

£fr5 0 ^7tr.(7)J: 9t-^^!y^^^^^^— 1200^1 
Zh^htt* 9 V— /<— 1020Sr&»T*r y v^-r 

[00 7 l]fl St/I 2 I5cj:nil 
*> ^ -v * 5; * - 1 200 *c J: o T y m m<D iitfc £: § 
its* s ^^gioeo^^^t 0 ^— ^-loio^Jif;: 

1200 h ^sio6o^M^^^ v 

7-7 4 ^/^^^iiADi-^ 0 v v-^-e^vz-V — 1200 

«TSg K9-f ^*i820Srj««J^K^5 

[0 0 7 2] 

[0 0 7 3] Sfc#«9JK:±Jxfi, *+y>a«ffiS:» 

[0 0 7 4] SbJd**WtCj:ixtf, #*f^>a^ 

^^-l-ov^T*^y^a«IB*»«t-r5E««ll^'& 



[Eii] *^0^&iiffl-t-^^i(^^^^=i^t o rL- 

[0 2] !Sl CO^^^fig60ftil^^>t 0 ^-^-^^^A 

[04] *a»«^K9^y*3a^--^^7 f -*«* 

0-?<fc5 o 

[0 5] SIJfe^Ji^^^y^zL^^v 5 ^— fif- 

[06] hh^aro K9>r^y- h^-y^t^u^ h 

[0 7] lllfi^^^^ty^rLgg^-^/Ut^U^h 
[0 8] JOfc»tW>**y5/3. K7^yflf-^ 

[09] mi<nnMJ&m<D*xhi/o%im<D7u—?-* 

[010] ^l^HtS^fti^^^r 5 -^^— R3w& 
[011] SlSfcJf2f§<D=*-v »J — 

[012] Hlfi^ffiO^^yi/a^v?^ — uas 
[013] SlftWlBOT*/^ ^B«ttao7n-- f-Y- 
[014] **^«^*^y^*-^*^^r-«**3ltt 
[015] iifffiO K7>f !) StMO 7 p 
101 6] JIWRIiW^-iryS/aLtlOB-Cftaw^B-- 
[01 7] ^2^^5S^Sg(7^r 3 >'t 0 ^-^-'>^^ACO 

[018] m2<D&mMi&<D7frx hi/omm<D7T2—?- 

[ffWRW] 

1000—^ yt'a- * — >XtJ* x 1010--T3 >h 0 ^. — ^ 
— , 1020---> — /<— , l030--^r^y^aT^ 

— ^^-^r — , 1040---SAN, 1200--*-lryS/at-r+ 
v^ — , 1090—=fr*:y v'a^^^r— tfa««, 1100— 
LAN 
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ftM 2 0 0 2 - 1 3 2 4 5 5 



mi) 



m2] 



B 2 



/1 000 



1001 




m^miwo 



[03] 
GO 3 



14] 



[ia6] 
m 6 



(a) 



SAN 1040^ 

i 



0 



1210^ 



1230 



ROM 



DMA 

T 



,1240 



CPU 



RAM 



— ^ 



250 



1420i 



SAN7KUX 
<-1:X>hU*0 



^1430 
V440 
^1450 



(b) 



[05] 

a 5 



ttJST-^juiaoo* 



<-1:«M 



1820 
1830 



(11) 



M2 00 2- 1 3 2 4 5 5 



im7] 



(a) 



1630 



1040 



1850 



(-1:X>HJ* 



3BZ0 



(b) 



[09] 



m 9 



2000 



•1700 



X 



X 



2010 



2020 



2030 

1^ 



f-jiiSfiaia 



c 



2040 



return 



[El 1 6 ] 



3 



[0101 



1 0 



ttWMLB* 



2210 

^2220 
^2230 



I Yh , 



c 



return 



3 



K 

2250 
2260 



[Elll] 



1 1 



2410 

f 

2420 



I No 



2430 
2440 



2450 



2455 



^2480 



2470 



c 



return 



1 6 



v 3600 



3610 



3620 
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[HIl 2] 



im i 3 ] 



\ 2 



C*^>j.-7*v*--\_, 2600 



|^2BtO 
2620 



2660 



Yes, 



I No 



2630 



N 2640 



-2650 



^2670 

*2686 
-2630 
-2700 
-2710 
-2720 



c 



return 



3 



[El 1 5 J 
SI 1 5 



s. 3400 

\\ y 3410 



3420 I No 



3430 | ✓mg^ 
3440 1 Yas 



450 r 



3450 ssttK^ffcai* 



3460 



C 



ta i 3 



2800 



^2810 



^2830 



2840 



< 



28B0, 



<' No V 2850 

I Yea 



juke 



C 



2880 



% 2870 



3000 



return 



[131 4] 



1 4 



WtfRSfliS J 3000 
I 



3010 



-3020 



"3040 



N 3050 



I Ye, X 3060 



-OljR 



c 



return 



< 



*<0SANT KU>1<7> 
AN******? 



x 



3070 
080 

*340G 
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[0 171 

131 1 7 
,1002 



-1010 



1110 




*«tt*i090 



18] 
1 6 



4000 



4010 



^2220 
2230 



2240 



2250 



2030 



c 



return 



2040 



